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Ecology study on the benthic animals of QinZhou Bay
WANG Di"* ,CHEN Pimao*,MA Yuan'

1 South China Sea Marine Engineering Surveying Center, State Oceanic Administration ,Guangzhou 510300 , China
2 South China Sea Fisheries Institute ,CAFS , Guangzhou 510300, China

Abstract: Qinzhou Bay, which is the biggest in Guangxi, is one of the most important areas for developing a marine
economy as it is species-rich. In recent years, as human impact has become more serious, problems associated with the
geological environment have become more complicated, increasing pressure on the local environment. Because an
examination of the benthos is one way of monitoring environmental conditions, ecological surveys of the macrobenthos in
Qinzhou Bay were undertaken during four cruises during 2008 and 2009. A total of 94 macrobenthic species were identified
including 36 species of mollusk, 22 species of polychaete, 21 species of crustacean, and six species of echinoderm, as well
as nine other species. The greatest number of species was found in the inner bay, followed by the open bay, outside the
bay, and neck bay, respectively. The Mollusca was the dominant group in the benthos, followed by the Polychaeta,
although the dominant species varied with season. In spring, the macrobenthos was dominated by Periglypta lacerata,
Scalopidia spinosipes and Perinereis cultrifera. By contrast, P. lacerata, S. spinosipes and Euclymene annandalei were the
most abundant species in summer, Periglypta chemnitzi and Balanus reticulatus in autumn, and Umbonium costatum and P.
lacerata in winter. The dominant species, therefore, were similar in spring and summer, but changed in autumn and
winter. Periglypta lacerata was the only dominant species throughout most of the year. The average total density and average
total biomass of macrobenthos were 439 ind./m’ and 115. 14 g/m’, respectively. Compared with data from the last 20

years, the average abundance of individuals has increased, while biomass has decreased. The average abundances and
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biomasses were greatest in winter, followed by autumn, and least in spring and summer. An examination of the horizontal
distribution of species revealed that the average abundances and biomasses varied with no obvious trends. The average
abundances and biomasses were different in different areas, being highest in the open bay, followed by the outer bay,
entrance to the bay and finally inner bay. The species richness index is 4.01(D) , the diversity index 1.80 (H') and the
evenness index 0. 73 (J'), which are low. The average species richness index has the same trend in different areas:
greatest in the inner bay, least at the entrance to the bay, and similar in the open bay and outer bay. The richness,
diversity and evenness indices are significantly negatively correlated with water depth. The species richness and evenness
indices are significantly negatively correlated with sediment pH in summer, whereas density is positively correlated with
sulfide in autumn, and biomass is positively correlated with sulfide and organics in winter. An abundance/biomass
comparison curve method was used to determine the levels of disturbance of the macrobenthic communities. In spring, the
macrobenthic community was only slightly disturbed, whereas in the other three seasons the macrobenthic communities were

moderately disturbed. However, disturbance was greater in autumn and winter when compared with that in summer.

Key Words: QinZhou Bay ; macrobenthic fauna ; ecology
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Table 1 Composition of species of benthic in different seasons

Fig.1 Sketch map of sampling sites for collection of zoobenthos in the Qinzhou Bay

i H Ttem 2 Spring(2009-04) X Z& Summer(2009-08 ) #Z% Autumn(2008-11) %2 Winter(2009-02)
BRIEZHY Mollusca 12 10 5 22
%2 E2 Polychaete 14 8 5 13
FH 7224 Crustacean 5 6 5 12
W% 3% Echinoderm 2 — — 5
H B 258 Other group 3 5 2 3
BFIZEER Total species 36 29 17 55
AP Endemic species 17 8 9 33
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melanonota ( Grube ) | & ' V0 %% Nereis grubei ( Kinberg) | #i 8 HU Terebellides stroemii Sars Fl 5% /& R Vb &
Lumbrineris heteropoda (Marenzeller) , 25 T2 1E45Z= H UK AR & D
2.3 BB AL

4 ADZEATRYS AR A DA £E 4118 0% B FF- 2 B AR Wi 4300 439 A>/m® Fil 115,14 ¢/m? (£ 3)

FEB A 21 (0 B S 3 BRI Y AR i Y o A b (181 3a) B HOR B EME FRAR, 42
SEXIN BRI A 7. 6 5 AT R R 25 3.1 (5, EE R N ER B HURE SR 2 1 R R

http ; //www. ecologica. cn



4772 A E = 314

AN E BRI BEIR . A AL WS R A e R A ZE IR A 1Y S5(4300 /m’) ARt i D A R IR A 1Y
S11 ¥ (699 g/m*) S5 FI S11 53 AR F-34 % B FHAE -2 A W i de sy ) 0l 6
£2 RBHRELHEEEH IR

Table 2 Individual abundance and occurrence frequency of occurrence of dominant species and common species

F %2 Spring H 2 Summer FXZE Autumn £-Z% Winter
Name of species S S RS S o o Y - S
AR Mollusca

Hi I LM Periglypta chemnitzi — — — — 540 11 _ _
RERIK Mabellarca consociata — — — — 17 5 — _
&R B Periglypta lacerata 90 6 52 9 — — 174 4
I /NS Saccella cuspidata 1 1 2 2 5 4 1 1
WS AR Paphia undulata 3 3 2 2 — — 1 1
VUK GBI Nassarius siquinjorensis 3 2 6 5 _ _ _ _
o E/NS IR Minolia chinensis Sowerby 9 4 7 2 — - — _
K BEARES Tellina perna Spengler 5 4 _ _ _ _ _ o
M A Chione calophylla — — 5 4 — — — —
FRHEMR Turritella bacillum Kiener — — 6 4 _ _ _ _
JBEIE Umbonium costatum — — — — — — 641 3
FITABEYS Nucula cyrenoides — — — — — — 6 4
%2 Polychaete

Mk IV 2% Perinereis cultrifera 15 5 — — — — _ _
ZROE VP EE Pseudonereis variegata 9 4 — — 3 1 — —
P15 5. Notomastus latericeus Sars 4 1 — — 21 1 4 2
SR BRUPEE Lumbrineris heteropoda 3 3 — — 1 1 12 1
WLV BBl V>4 Perinereis aibuhitensis 7 4 3 2 — — 10 4
BT 5 R Acoetes melanonota 4 2 1 1 — — 8 3
A W R Ancistrosyllis bassi 2 2 3 2 — — 1 1
Wil bt Terebellides stroemii Sars 4 2 1 1 — — 7 2
FEM LA Nereis grubei — — 2 2 — — 20 1
FREAT I — — 9 6 — — — —
FRSCHL Owenia fusformis — — 7 4 — — — —
FF 7224 Crustacean

il LY V€ Scalopidia spinosipes Stimpsom 12 7 10 5 — — 12 5
TIC IR Xenophthalmus pinnotheroides White 5 4 — — — — 1 1
P BUEEAT: Balanus reticulatus Utinomi — — — — 85 5 — —
FLUS B Varuna litterata — — — — 5 4 — —
Pl 3% Echinoderm

UG5k BB Amphioplus laevis 9 4 — — — — 1 1
HABZEHE Other group

W E BT Acetes chinensis Hansen — — 2 1 — — 5 4

(Dindividual abundance; @O0ccurrence frequency

TCIe S 5 B A, Ir o LA B R I 2 AR S B 2 U BE 1Y 78, 06% |, o AR W R 1)
74.85% (& 3b) ,

MR A _E R, 25wl 57 JRE AT A 0 R A 5L %88 B8 AN AR ) i 2R 0 AR AR B K, B A el AR AR, 4 S XY
A 2,28 B RN A Wy R/ IR O NS STE AR STE 35> P97 (] 3e)
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Table 3 Composition of density and biomass in different season

. E=3 Spring B Summer FK Autumn 2% Winter L4E Al year
L o) 3 P o B 28R
Swtion  WEY  Epyi? mE AP mE EPE wWE Ak W it
/(A/m?) /(gm?) /(A/m?) /(g/m?) /(A/m?) /(gm?) /(A/m?) /(g/m?) /(/m?) /(g/m*)
S2 40 1.7 130 93.4 360 123.3 2320 237 713 113.85
S5 90 5.2 150 78.8 1140 398.2 4300 368. 1 1420 212.58
S7 40 1.6 100 20.2 220 41.3 1170 334.7 383 99.45
S9 210 22.7 110 61.7 300 156.2 230 10.4 213 62.75
S11 170 15.7 60 43 1960 358 240 699 608 278.93
S14 480 320.4 90 134.1 320 102.3 70 15.1 240 142.98
S16 110 16.3 80 87.3 2020 370.5 200 12.2 603 121.58
S18 630 198.4 200 73.7 — — 150 15.7 245 71.95
S20 80 126.3 80 31.6 330 47.5 100 39.4 148 61.2
S21 110 55.4 240 79.6 70 6.3 1000 260.2 355 100. 38
S24 180 23.6 80 28.6 310 24.1 280 146.7 213 55.75
S25 130 15.8 30 9.9 100 38.9 240 176.7 125 60.33
A1 Total 189 66.93 113 61.83 594 138.88 858 192.93 439 115.14
“—" FRIHHEDDensity ; @Biomass
1000 5000
. a = b
TE 800} TE 4000}
32 32
gg 600 | gg 3000 [
@ O o O
Ho 400 S m 2000
o )
200 -_—/ 1000
0 L L L ) 0 L L —
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c
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53 600; AN
<y SN
> IS -7 AN A
s 400 L /‘/ \\
oo » . .
o - A
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Fig.3 Variation of density and biomass in different season
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4.01.1.80 F10.73 (% 4) , &5 HOFEAE RS 2 U ARAE 4K R 1. 81 1. 08 F10. 53, HAh 4% Z (1) F 55
FEBORAMHR AL T A0 24 (97K F , Shannon-Wiener 158U 5 B e g N EH % IR A HEF A
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Fig.4 Change of diversity indices in different region

Table 4 Diversity indices of macrobenthos in different season

B FhEL S No. of species S “EE L D Richess D

Station & = G % i = K %
S9 11 7 5 10 7.56 5.76 2.71 6.61
S7 2 5 3 6 1.66 4.00 1.49 2.42
S5 4 9 4 4 3.14 6.80 1.46 1.14
S2 2 6 5 4 1.66 4.49 2.57 1.27
S11 8 6 4 6 5.69 6.42 1.31 3.62
S18 12 7 - 8 11 4.61 - 5.95
S14 18 4 5 6 10.11 3.14 2.66 5.92
S16 5 6 1 6 3.84 5.54 0.00 3.84
S24 8 7 5 5 5.58 6.64 2.68 2.76
S25 5 3 3 13 3.59 4.19 2.00 8.69
S20 5 5 3 9 4.43 4.43 1.32 8.00
S21 5 2 4 14 3.84 0.73 3.55 6.50
H(H 8 6 4 8 4.77 4.73 1.81 4.73

Shannon-Wiener $5%5 1’ WAy
i Shannon-Wiener index H’ Evenness J'
Station
£ = ZiA A = A K A
S9 3.31 2.73 1.41 2.48 0.96 0.97 0.61 0.75
S7 1.00 2.77 0.94 0.87 1.00 0.41 0.59 0.34
S5 1.97 3.01 1.11 0.23 0.99 0.95 0.56 0.12
S2 0.81 2.45 1.97 0.26 0.81 0.95 0.85 0.13
S11 2.65 2.58 0.43 2.11 0.88 1.00 0.21 0.82
S18 1.42 2.50 - 2.84 0.40 0.89 - 0.95
S14 2.39 1.66 1.64 2.52 0.57 0.83 0.71 0.98
S16 2.12 2.50 0.00 1.92 0.91 0.97 - 0.74
S24 2.59 2.75 1.48 1.36 0.86 0.98 0.64 0.59
S25 1.82 1.58 1.16 3.37 0.79 1.00 0.73 0.91
S20 2.00 2.16 0.93 3.12 0.86 0.93 0.59 0.98
S21 1.94 0.25 1.84 1.60 0.83 0.25 0.92 0.42
I 2.00 2.25 1.08 1.89 0.82 0.91 0.53 0.64
“—" FRTCEURE
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Fx5 RBERWEYSEERERSHERFRIMEXERE(Pearson F¢)
Table 5 Pearson correlation between diversity indices of macrobenthos and environmental factors
Shannon-Wiener
&S] WiH 3L ALY/ AT s s FEED WwE YIS )
Season [tem Density Biomass No. of species S Richess D Shannon-Wiener Evenness J'
index H'

F Spring  TRJE Water depth -0.227 -0.037 -0.257 -0.260 -0.293 -0.114
ELFF Salinity 0.135 0.276 0.015 -0.026 -0.200 -0.574
JRJZKEEfFRA Oxygen 0.066 0.037 0.031 0.035 -0.008 -0.538
YU pH 0.523 0. 608 0.478 0.467 0.275 -0.594
BAkY Sulfide 0.123 -0.052 0.166 0.215 0.348 -0.023
HHLE Organic -0.173 -0.208 -0.132 -0.118 -0.057 0.356
fil Sand 0.431 0.383 0.396 0.395 0.358 -0.397
B Silt -0.293 -0.313 -0.239 -0.213 -0. 080 0.463
K+ Clay -0.303 -0.295 -0.268 -0.257 -0.171 0.451
¥ Hi4%2 Mean grain -0.071 -0.122 -0.013 0.025 0.183 0.452
R #4%2 Medium diameter ~ —0.072 -0.126 -0.031 -0.004 0.134 0.446

5 Summer HJE 0.632 0.004 -0.618 -0.717" -0.704* -0.761*
hEE 0.020 0.138 -0.407 -0.307 -0.427 -0.117
R Z KA -0.072 -0.132 0.449 0.387 0.428 0.287
U pH 0.321 0.447 -0.684 " -0.714" -0.825** -0.391
Ak -0.378 -0.167 0.090 0.376 0.160 0.302
EERSING -0.162 -0.423 0.080 0.171 0.319 -0.266
fib 0.007 0.391 -0.044 -0.051 -0.288 0.338
b -0.054 -0.492 -0.007 0.061 0.229 -0.410
b -0.075 -0.517 -0.007 0.051 0.253 -0.430
SRR -0.014 -0.350 0.026 0.061 0.188 -0.441
T RAR -0.170 -0.384 0.094 0.180 0.303 -0.320

Bk Autumn IR -0.170 -0.387 0.043 0.424 0.277 0.329
EANES 0.156 -0.038 -0.357 -0.119 -0.086 0.026
R E KA 0.464 0.534 -0.573 -0. 602 -0.378 -0.426
YUBW) pH -0.184 -0.327 -0.107 0.337 0.174 0.162
et 0.842** 0.536 -0.028 —0.440 -0.676 -0.798
BT 0.271 0.093 -0.033 -0.235 -0.366 -0.323
b -0.113 0.068 -0.007 0.120 0. 160 0.134
b 0.209 0.003 -0.150 -0.216 -0.375 -0.305
i 0.142 -0.044 -0.134 -0.209 -0.334 -0.244
SRR 0.289 0.117 -0.278 -0.299 -0.509 -0.444
rPE LA 0.380 0.208 -0.356 —0.448 -0.618 -0.543

& Winter B -0.058 0.384 0.382 0.041 -0.175 -0.234
EANE S 0.112 0.282 -0.048 -0.097 -0.081 -0.037
JRJZK R4 -0.083 -0.350 0.091 0.153 0.139 0.064
YUB) pH —0.463 -0.472 0.557 0.623 0.477 0.458
ik -0.316 0.755° -0.187 -0.082 0.211 0.375
HHLR -0.159 0.696° -0.265 -0.338 -0.164 -0.032
w 0.040 -0.610 0.286 0.472 0.386 0.305
b -0.202 0. 608 -0.116 -0.266 -0.155 -0.071
b -0. 140 0.615 -0.153 -0.302 -0.199 -0.119
YRR -0.267 0.402 -0.052 -0.130 -0.014 0.097
HP{E kAR -0.245 0.434 -0.169 -0.194 -0.014 0.125

* P<0.05; * * P<0.01

2.6 FEEAYIE AL (ABC HZk)

A PRIMER A%t R IY AP A= Wy e vis G A R v 52 TR BE AT 0 (181 5) , 7% ABC i B
RSO R A TR RN 2 b (BRSO, BEITE IS E 2 B T Ak 3 A
AR I A S S B AR, B R MBS R 8, R 3
AFENREEZ 2] TP, BRI TR
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Fig.5 ABC plots of macrobenthic communities

3 Zigt5itie

(1) J7 S _EARMIE RWG SRR 2, R U o = &, ARG 1983—1984 4E40M IS IS shi ik A1 | Hh 2%
FE 250 Al o 5228 76 B, SRS 60 B, Z2 B2 35 B, Bz shW 12 Bl A 025 65 Fh, 1 2008—
2009 44578 AN AL 94 Bl FIRBICR KBEAR, HA5 Z a8 i R AR L 2 LIRS | AR 3 PR 45 0 o % AR AR
b, AR Z AN 2 BB T T HIFE2E, W34 1983—1984 AF45 M 125 R A Sl 40 10 32l R 32 B2 b 28 Jy MM
02 B AEFE AL DL BT XHER BRI BRSNS | BT AE 2008—2009 4FE 1 A H Y
HH B ME IR — o B 2 2R A A A B B, S5 s AR S5 AR B, I sh ) R BRI, D b 22
SR SRR 22— AT R 5 Dy s 8 v o i R R A [ AT 56, 2 T A sh R BRI ARES R A R H 2
PRI B AR, A R DT LR FP 2S04 37% SRR I FACE 1A, B T =+ LAk h FAE AR A
165 R RS T B RIS TR AL R AR 2N . ISR R IA K VNS W 6 4>, AR Z 065 5l 2
FRARJEHS AR VPIRHE SPIA JET T VDU SE . MARIN M — AU R A, S ST AR A HE T
AN T FE X, HATBOF B 00K B 4 s shiz K £ S ohhe, kL) SRk rad sk 2 i Bt
R R BSEPRRAE S TR SR AR IR X A K SCAPERIDTRRPIR B, 6 9R S B0 T MR &
A5k,

(2) AU A 85 DX R 30 90 - 350 e 2 B RS- 241 R AR i 43 A 439 A/ m Fl 115, 14 ¢/m” , H i 851 5 41
TE AR R W B R 513,75 A/ m FIARSF- AW oh 132 o/m?, 5 20 20 80 AR W] IX S e 45 SR AT - 454
W N 310 A/m’ FIAE- L8 0 619. 56 g/m> A L™ | SP-349408 895 BE A i T, (E 2R W i 0 ROk
%, EEEHAET th FLEY R R AR AR I AR RS

(3) 4 Sl LA B IR, P4 1 2 5 BE 8% ( D) . Shannon-Wiener ZFEVEFERC(H') RIS BEFE () FHIME
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G351 4.01 1,80 F10. 73, S48 BT 5 A B 1 S AR A, Bk P 28 B00 2 DU ZR 51 1Y, v R 2 PRk 2
R SR AR KR A 30 W BV R PR SR K, S B Fh 2 R M 0 T B 5 LA A% 22 09 35 6 B 45 201 Shannon-
Wiener 8 £50F- BB K AAR AL A0 24 (1) K-, 35950 BE WA fr 22 5%, & BRIk, BB 5) [ s, Y584
BERE] 0.8 LU B 5 B BE Y 56.25% LR ZRAE ST v B ZEAE S11,S25 B S BEIRE] 1,0 ST
FIREACR 2, P LARHIAE Y 51 BE 0 K/ N SR RS AR 2 D R TR, 2R 4 R AR 5+
FE AR AR R BRI S R IS AR S B 2 TR E 2,
(4) MR EE R LI, 8 ZREME R RS KR A pH (EAH SC MR A | 39 5 0 35 SRR G, e VAR IR T AR

pH fH> 7. 68—8. 05, I 550kt , 2 /D BB T 763438 Bl N EOMNIE S 2B W) 2 M6 1 5 OB pH (B2 1R G
W MK S5 B A Z AR i A S A 2 28 IEAR O & AR S AU & & 2 B3 IE A ¢
KR AW RV PR & B S PR i DA O A X TR R AL 5 ol 0—204 ( x
107%) NI PEUTRRY) — bt s 5 LA TR DR B, 5 V2 Vi 0ok P Vg 3l ML 7 528 0. 06—1. 32, 4 1A 1+
H ok 0.06—2. 19, JH [ T# R 0—3.05" ARG XA SN 0.03%—2.30% , J& 45K, LI A fig e —
AN G FE Y DU A LB AR A 1 et X A S A K B R
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